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DESCRIPTION 



APPARATUS AND METHOD FOR TMAGR PRnrFSSTNG 
Technical Field 

[0001] This invention relates to an apparatus and method for image processing, and more 
particularly relates to an apparatus and method for image* processing to carry out 
compression processing such as JPEG, etc. by switching over between image data of a 
plurality of systems read out concurrently. 

Background Art 

[0002] For example, transfer of full color image data over an Intemet is normally carried 
out by transferring JPEG (Joint Photographic Experts Group) format image files. It is 
necessary to carry out data compression processing (hereinafter referred to as JPEG 
compression processing) to give JPEG format image data for the image date in order to 
convert image data read from an original document into JPEG format image data (an image 
file). 

[0003] As is well-known, broadly speaking, in JPEG compression processing, after image 
data for a source (original image data) is stored temporarily in image memory, the original 
image data is read out and is divided into a plurality of 8 x 8 pixel blocks. DCT (Discrete 
Cosine Transforms) and quantization are then carried out on each block, followed by scan 
transformation and Huf&nan coding. 

[0004] With image reading apparatuses such as scanners etc., there are also cases where 
both the "front" and "back" of a single original document are read concurrently (or at 
substantially the same time). In this case, image data read in concurrently and inputted to 
image memory (or an image processing unit) exists for the two systems of the front and 
rear. When image data input then exists for two systems (or more), the following 
problems occur with respect to this JPEG comjpression processing. 

[0005] It is normally necessary to provide a number of arithmetic circuits for carrying out 
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processing corresponding to the number of systems inputted in order to perform JPEG 
compression processing on image data inputted for the two systems. In this case, the 
scale of the circuitry for carrying out this image compression processing becomes 
extremely large simply for carrying out JPEG compression processing and this invites 
increases in cost. This problem becomes ever more significant for three systems or more. 
[0006] Further, even when the inputted image data is for two systems, there are cases 
where this data is subjected to JPEG compression processing using one arithmetic circuit. 
In this case, when JPEG compression processing is carried out on image data of the first 
system, it is necessary to store all of the image data of the second system which is currently 
not being subjected to image compression processing in image memory. Image memory 
of an extremely large capacity is therefore required and this invites increases in costs. 
Further, during the JPEG compression processing, inputted image data that is image data 
for the first system is processed by the arithmetic circuit via image memory and image data 
for the second system is read out from image memory and processed by the arithmetic 
circuit. The processing time required for JPEG compression processing is therefore 
extremely large which brings about a lowering of the processing performance. This 
problem also becomes ever more significant for three systems or more. 
[0007] It is an object of the present invention to provide an image processing apparatus 
for carrying out image processing on image data read concurrently for a plurality of 
systems using a small amount of image memory and in an efficient manner. 
[0008] It is another object of the present invention to provide an image processing 
apparatus for expanding image data which is read concurrently for a plurality of systems 
and is compressed after dividing the image data. 

[0009] It is still another object of the present invention to provide an image processing 
apparatus for carrying out image processing on image data read concurrently for a plurality 
of systems using a small amount of image memory and in an efficient manner, and for 
expanding image data which is read concurrently for a plurality of different systems and is 
compressed after dividing the image data. 
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Disclosure of Invention 

[0010] The image processing apparatus of the present invention comprises an image 
memory to store a plurality of image data read in parallel, an image read unit to read out 
the plurality of image data from the image memory in block units of a predetermined size, 
and an image compression unit to carry out compression processing on the plurality of 
image data read out by the image read unit. The image read unit reads out the plurality of 
image data read in parallel by repeatedly reading a predetermined number of 
predetermined blocks for each of the plurality of image data and switching the plurality of 
image data according to a designated order after the reading. The image compression unit 
inserts an identifier after the final block of the predetermined number of blocks after image 
compression the predetermined number of blocks for each of the plurality of image data by 
image compression in block units the plurality of image data read out by the image read 
unit. 

[0011] According to the image processing apparatus of the present invention, every time 
a predetermined number of blocks of a plurality of image data read-out in parallel are read 
out, reading out takes place of the plurality of image data switching in a designated order, 
and the image is compressed. As a result, a plurality of image data can be compressed 
with a single image compression processor and the possibility of circuit scale becoming 
substantial for image compression processing just to perform JPEG compression 
processing thus inviting cost increases is avoided. Further, it is not necessary for all 
image data that is not to be subjected to image compression processing within the plurality 
of image data to be stored in the image memory, a large capacity image memory is 
therefore not required, and cost increases are avoided. Moreover, during image 
compression processing, each of the plurality of image data passes through the image 
memory and is subjected to image compression processing at the image compression 
processor. The processing time required for the image compression processing therefore 
does not have to be made long and reduction in processing performance can be avoided. 
[0012] The image processing apparatus of the present invention comprises an image 
processing control unit to receive an image file storing image-compressed image data, and 
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an image expansion unit to expand the image-compressed image data. The image- 
compressed image data comprises a plurality of image data read in parallel, and each of the 
plurality of image data includes predetermined numbers of blocks of a predetermined size 
which are image-compressed in units of the blocks and an identifier inserted after the last 
block of the predetermined numbers of blocks, and the plurality of image data is arranged 
so as to switch over between the plurality of image data according to a designated order. 
The image processing control unit separates the image-compressed image data each of the 
plurality of image data according to the identifiers included in the image-compressed 
image data and sends the separated plurality of image data to the image expansion unit. 
The image expansion unit expands each of the separated plurality of image data in units of 
the blocks. 

[0013] According to the image processing apparatus of the present invention, at the 
image processing apparatus, image-compressed image data is data where a plurality of 
image data read out in parallel image-compressed every predetermined number of blocks 
and an identifier is inserted. In this way, it is possible to separate a plurality of image data 
from the image-compressed image data in accordance with the identifiers without 
performing expansion. The time required for processing image-compressed image data 
can therefore be made shorter rather than expanding and then separating the data and 
reductions in processing performance can be avoided. 

[0014] An image processing method of the present invention comprises storing a plurality 
of image data read in parallel, reading out the plurality of image data read in parallel by 
repeatedly reading a predetermined number of predetermined blocks for each of the 
plurality of image data and switching the plurality of image data according to a designated 
order after the reading, inserting an identifier after the final block of the predetermined 
number of blocks after image compression the predetermined number of blocks for each of 
the plurality of image data by image compression in block units the plurality of image data 
read out, receiving an image file storing the image-compressed image data, separating the 
image-compressed image data each of the plurality of image data according to the 
identifiers included in the image-compressed image data, and expanding each of the 
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separated plurality of data in units of the blocks. 

[0015] According to the image processing method of the present invention, with this 
image processing method, a plurality of items of image data read out in parallel are read- 
out and image-compressed by switching the plurality of image data in a designated order 
every time a predetermined number of blocks is read-out, and identifiers are inserted. In 
this way, as described above, it is possible to image-compress a plurality of image data 
using a single image compression processor. It is therefore possible to store all image 
data within the plurality of image data that is not subjected to image compression 
processing can be stored in the image memory. It is therefore possible for each of a 
plurality of image data to be passed through the image memory and be subjected to image 
compression processing by the image compression processor during image compression 
processing. Increases in circuit scale and image memory size in order to perform image 
compression processing can therefore be avoided and processing time taken up by the 
image compression processing can be prevented from becoming long. Further, it is 
possible to separate a plurality of image data from the image-compressed image data in 
accordance with the identifiers. The time required for processing image-compressed 
image data can therefore be made shorter as a result of expanding and then separating the 
data. 

Brief Description of Drawings 

[0016] FIG. 1 is a view illustrating an image processing system, where FIG. lA shows a 
structure for an image processing system including an image processing apparatus of the 
present invention and FIG. IB shows image processing occurring in the image processing 
system of FIG. lA. 

FIG. 2 is a view of a structure for a scanner constituting an image processing apparatus of 
the present invention. 

FIG. 3 A to FIG. 3D are views illustrating image processing. 
FIG. 4 is a view illustrating image processing. 

FIG. 5 is a view illustrating a host computer, where FIG. 5A shows the structure of a host 
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computer constituting an image processing apparatus of the present invention and FIG. 5B 
shows expansion occurring in this image processing. 
FIG. 6 is a view illustrating image processing. 
FIG. 7 is a view illustrating image processing. 

Best Mode for Carrying Out the Invention 

[0017] FIG. lA is a view of a structure for an image processing system, and shows an 
image processing system including an image processing apparatus of the present invention. 
[0018] As shown in FIG. lA, an image processing system of the present invention 
comprises a scanner 1 constituting an image processing apparatus of the present invention, 
a host computer 2 constituting an image processing apparatus of the present invention, and 
an interface 3 connecting between the scanner 1 and host computer 2. In addition, the 
scanner 1 may also be an image reading apparatus such as a photocopy machine or a 
facsimile device. The host computer 2 may also be, for example, a server, an image 
reading apparatus such as a photocopy machine, or a facsimile device. The scanner 1 
makes a JPEG image file 4 based on a plurality of image data concurrently read and 
transfers them to the host computer 2 via the interface 3. The interface 3 may be a 
network such as, for example, a LAN (Local Area Network), WAN (Wide Area Network) 
or network such as the Intemet. The host computer 2 divides the received JPEG image 
file 4 up for each of the plurality of image data, and expands the each. Namely, the host 
computer 2 is also an image processing apparatus. 

[0019] FIG. 2 is a view of a structure for an image processing apparatus, £ind shows a 
structure for a scanner 1 constituting an image processing apparatus of the present 
invention. In this example, the scanner 1 is equipped with first and second image input 
units llA and IIB for concurrently (at substantially the same time) reading in two items of 
image data, single image memory 12, a first image read unit 13, single JPEG compression 
unit 14, an image writing unit 15, and a second image read unit 16. The first image read 
unit 13 is provided with a block sequence control unit 131 and an input switching control 
unit 132. The JPEG compression unit 14 comprises a compression processing unit 141 
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and a restart marker insertion unit 142. 

[0020] The first and second input units llA and IIB comprise image readers lllA and 
lllB (refer to FIG. 3A) constituted by CCDs, analog/digital converters and image 
processors (neither of which are shown), acquire image data through well-known image 
processing, and store the acquired image data in the image memory 12. Namely, the first 
and second image input units 11 A and IIB carry out various correction processing on 
image data (digital signal) obtained by converting image data read by the image readers 
lllA and lllB to a digital signal, carry out binarizing etc. if necessary, carry out 
optimization processing to form image data, and store the formed image data is stored in 
the image memory 12. 

[0021] In this example, there are provided image input units llA and IIB for two 
systems for reading in front side and reverse side images for the original document. 
There exist therefore two image data which is read concurrently and is inputted to single 
image memory 12 and single JPEG compression unit 14. In this example, as shown in 
FIG. IB, the first image input unit llA, for example, reads an image A for the front surface 
of an original document 100 using the image reader lllA, and, as shown in FIG. 3A, 
writes this image data (front surface image data) A to the image memory 12. As shown in 
FIG. IB, the second image input unit IIB reads an image B for the rear surface of the 
original document 100 using the image reader lllB and writes this image data (rear 
surface image data) B to the image memory 12. Therefore, in this example, the image 
memory 12 stores the image data A and B concurrently read for two systems. 
[0022] As shown in FIG. 3A, the image readers lllA and lllB are positioned in a sub- 
scanning direction (the direction of the arrow Y) spaced from each other by a distance d 
(for example, approximately 1cm). When both of the image readers lllA and lllB are 
provided at the same position in the sub-scanning direction Y, light from light sources for 
both of the image readers lllA and lllB passes through the source document 100 and 
accurate image data cannot be acquired. The vertical positional relationship of the image 
readers lllA and lllB is the opposite of the case shown in FIG. 3A. This example 
shows where code A is assigned to the image reader 111 advancing in the sub-scanning 
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direction Y, and takes the image input unit 11 equipped with the image reader 111 A as a 
first image input unit llA and the surface read by the first image input unit llA as the 
front surface (this may also be reversed). 

[0023] As is well-known, JPEG compression processing divides the image data up into 
blocks of 8 X 8 pixels and carries out JPEG compression on each block. The adaptation 
of this to the original document 100 and image memory 12 in this example is shown in FIG. 
4. 

[0024] Single image data in this example comprises image data for one page. The two 
page portion of image data for the front page and rear page is therefore read-in 
concurrently. One page portion of image data includes, for example, 500 JPEG (8x8) 
blocks provided in a main scanning direction X (although there are more in reality), and n 
(for example, a few thousand) JPEG blocks provided in the sub-scanning direction Y. 
The rows of blocks in the main scanning direction X are shown in order from the top by 
assigning numbers Bl to B500. In order to keep the drawings simple, the distance d is 
taken to be a distance corresponding to, for example, four blocks, i.e. 32 pixels (although 
in reality this is approximately 1cm and the number of pixels is correspondingly larger). 
The rows of blocks occurring in the main scanning direction X are given numbers "#1 to 
#n" in order to distinguish the order and also given distinction of the front and reverse, so 
as to be expressed as, for example, "front #1". Therefore, in this case, one block row 
"front #1" comprises blocks Bl to B500 in order from the top, and one item of image data, 
i.e. one page portion of image data comprises n block rows "front #1" to "front #n" or "rear 
#1" to "rear #n" in order from the top. x 

[0025] Regarding this reading, with respect to one page of image data, one row (pixel 
row) of data is read in the main scanning direction X in order from the top by the image 
readers 111 A and 11 IB, with this being repeated for each pixel row in the sub-scanning 
direction Y. Then, regarding the read image data, one pixel row of image data (one row 
or a plurality of rows) is written as is in the direction X at the image memory 12 by the 
image input units llA and IIB, with this being repeated for the direction Y. 
[0026] Next, as shown in FIG. 3B, in the sub-scanning direction Y, block rows "front #1" 
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to "front #4" corresponding to the distance d at the rear surface are read-out in advance at 
the front surface of the original document 100, with image data for block rows "front #5" 
of the front surface onwards and block rows rear #1 of the rear surface onwards being read 
out in parallel, and with block rows "rear #(n-3)" to "rear #n" corresponding to the distance 
d being read out last, with this image data being written to the image memory 12 in this 
order. However, in reality, there is one image memory 12, and as shown in FIG. 3C, 
block rows "front #1" to "front #4" read out in advance are written in order from the top of 
the image memory 12, and next, block rows "front #5", "rear #1", "front #6", and "rear #2" 
onwards are written alternately, with block rows "rear #(n-3)" to "rear #n" written last, by 
the image input units llA and IIB. 

[0027] On the other hand, regarding reading out form image memory, it is necessary to 
read out image data from the image memory 12 in block units in order to carry out JPEG 
compression at the JPEG compression unit 14. However, regarding one page of image 
data, data for one pixel row in the main scanning direction X is read out from the image 
memory 12 one at a time in order from the top, with this being repeated for each pixel row 
in the sub-scanning direction Y. At the first image read unit 13, the read-out image data 
is put into a format capable of undergoing JPEG compression as described below for 
inputting to the JPEG compression unit 14. 

[0028] The first image read unit 13 then reads out image data from the image memory 12, 
and the block sequence control unit 131 makes two items (front and rear) of image data in 
block units of a predetermined size from the image memory 12, when this data is inputted 
to the JPEG compression unit 14. The size of the blocks is taken to be 8 pixels X 8 pixels 
so as to enable JPEG compression. In reality, the block sequence control unit 131 reads 
out and holds eight pixel rows one pixel row at a time from the top position of reading at 
this time, reads out eight pixels from the top for each pixel row of this eight rows, and 
repeats this for one block. Block size can be changed. For example, block size may be 16 
X 16, or 16 X 8, etc. 

[0029] After reading out just a predetermined number of these predetermined blocks for 
the two items of image data A and B, the first image read unit 13 switches over between 
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the plurality of image data in a designated order using the input switching control unit 132. 
As described above, the targets of reading are each one page of image data, with the 
predetermined number corresponding to the width in the main scanning direction X of the 
page. Therefore, in this example, this is 500. This predetermined number can be changed. 
For example, when the size of the block is 16 X 16, then this number can be taken to be 
250. Moreover, the predetermined number may be a number other than the width in the 
main scanning direction X of the page. It is also possible to designate the order of 
switching of the plurality of items of image data. In this example, the block rows are 
arranged in the order of "front #1 to front #4", "front #5", "rear #1", "front #6", "rear 
#2", . . . , "rear #(n-3)" to "rear #n", with switching in this manner being designated. 
[0030] The first image read unit 13 reads out the two items of image data A and B read 
out in parallel by repeating the aforementioned operation but starts to read out each of the 
two items of image data A and B prior to storing all of the data for each item of image data 
in the image memory 12. For example, when several 100 block rows are stored 
collectively for the front image data A and the rear image data B, the first image read unit 
13 starts to read out from the top. The starting of the reading is decided so that the first 
image read unit 13 adopts a predetermined timing. As described above, as shown in FIG. 
3, the first image read unit 13 reads block rows "front #1" to "front #4", then alternately 
reads out block row "front #5", "rear #1", "front #6", "rear #2" onwards, and finally reads 
out block row "rear #(n-3) to rear #n for inputting to the JPEG compression unit 14. The 
front image data A and the rear image data B is therefore mixed together and inputted to 
the JPEG compression unit 14. 

[0031] The JPEG compression unit 14 subjects image data inputted by the first image 
read unit 13 to JPEG compression, inserts a re-start marker, and outputs this to the image 
writing unit 15. Namely, as shown in FIG. 3D, the JPEG compression unit 14 performs 
image compression in units of the block B using the compression processing unit 141 on 
image data for two systems for the front and rear which is read out by the first image read 
unit 13 in block B units of eight pixels by eight pixels. Namely, DCT (discrete cosine 
transforms) and quantization is carried out for each block, with scan conversion and 
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Huffinan coding also being carried out. Regarding each of the items of image data A and 
B for the front and rear, the JPEG compression unit 14 subjects the predetermined number 
of 500 of these blocks B to image compression, and finally inserts a restart marker RM as 
an identifier after the compressed data of the block BSOO using the restart marker insertion 
unit 142. The restart marker RM is therefore added to the end of the compressed data (or 
between the following block row) every one block row. In this example, the data is 
arranged in the order of (compression data for) block row "front #1", RM, "front #2", RM, 
"front #3", . . rear #n, RM. The compression data for the image data A for the front page 
and the compression data for the image data B for the rear page is therefore mixed up 
together. A header is attached to the head of the JPEG image file 4. 
[0032] The image writing unit 15 then writes image data subjected to JPEG compression 
and outputted by the JPEG compression unit 14 to an empty region of the image memory 
12. For example, the block row is written to the region from which the block row was 
originally read out from. 

[0033] The second image read unit 16 reads out image data from the image memory 12 
and transfers the data to the host computer 2 via the interface 3. This image data is JPEG- 
compressed image data, i.e., the JPEG image file 4. As shown in FIG. IB, the JPEG 
image file 4 is made as one JPEG image file for the front and rear images. Namely, in 
this case, the second image read unit 16 creates one JPEG image file 4 that integrates the 
image data A and B. The host computer 2 divides the received single JPEG image file 4 
into two image data A and B prior to expanding the JPEG image file 4, and then expands 
each of the image data A and B to obtain restored image data A and B. 
[0034] FIG. 5A is a view of the structure of the host computer, and shows the structure of 
the host computer 2 constituting the image processing apparatus of the present invention. 
In this example, the host computer 2 is equipped with a scanner driver 21, JPEG expansion 
unit 23, and memory 24. The scanner driver 21 is equipped with a separation processing 
unit 22. 

[0035] The scanner driver 21 controls the scanner 1 and carries out communication with 
the scanner 1 so as to receive a JPEG image file 4 storing JPEG-compressed image data 
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from the scanner 1. The scanner driver 21 passes the received JPEG image file 4 over to 
the separation processing unit 22. 

[0036] The separation processing unit 22 detects the restart marker RM in the JPEG 
image file 4 containing the restart marker RM without expanding the file (prior to 
expansion) and then separates image data A and B for the front and rear in accordance with 
this restart marker RM. Therefore, as shown by the dotted line in FIG. 5A, it is not 
necessary for the host computer 2 to be equipped with a buffer(memory) for inputting the 
image data received by the scanner driver 21 to the JPEG expansion unit 23. The 
separation processing unit 22 sends the separated image data to the JPEG expansion unit 
23. 

[0037] The JPEG expansion unit 23 expands data separated for image-compressed image 
data of the JPEG image file 4 and stores this in the memory (image memory) 24. The 
JPEG-compressed image data is expanded in block units. In this way, as shown in FIG. 
5B, expanded image data 241 for a front page and expanded image data 242 for a rear page 
can be obtained. 

[0038] As described above, the JPEG image file' 4 received by the scanner driver 21 
contains JPEG-compressed data that is mixed for the two items of image data A and B for 
the front and rear. However, in reality, according to the present invention, the JPEG file 4 
includes a restart marker RM. Therefore, at the separation processing unit 22, processing 
that is the reverse of processing shown in FIG. 3D is carried out. Namely, the separation 
processing unit 22 detects the restart marker RM in order from the top of the JPEG image 
file 4 and separates the compressed data (block rows) into the predetermined image data up 
to the detected restart marker RM. In this example, as described above, the JPEG image 
file 4 is constituted by (compression data for) block row "front #1", RM, "front #2", RM, 
"front #3", . . . , rear #n, RM, in order from the top. When the first restart marker RM is 
detected, the block rows up to this point are separated as "front #1", the restart marker RM 
is deleted and the separated data is inputted to the JPEG expansion unit 23. When up to 
four restart markers RM are detected, these are divided as "front #2", "front #3", and "front 
#4" and inputted to the JPEG expansion unit 23. When five and six restart markers RM 
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are detected, these are taken as "front #5" and "rear #1", alternately separated into front 
page image data (for the fifth block row) and rear page image data (for the first block row) 
and inputted to the JPEG expansion unit 23. 

[0039] In the conventional art, when JPEG-compressed data for the image data A and B 
for the front and rear are mixed, it is not possible to determine which portion is front page 
image data and which portion is rear page image data without expanding the whole of the 
JPEG image file 4, It is therefore necessary to provide a buffer (memory) for inputting 
the image data to the JPEG expansion unit 23 and it is necessary for the capacity of the 
memory to be sufficient to store the whole of the JPEG image file 4. 

[0040] Further, there are cases where image expansion is completely unnecessary at the 
host computer 2 during inputting of images from the scanner 1. For example, there are 
cases such as the inputting of image data for a large volume of pages where filing takes 
place simply by separating a JPEG image file. In such cases, according to the present 
invention, it is not necessary to perform expansion processing on the image simply to 
(only) separate the image and extremely high-speed image processing is therefore possible. 
In the conventional art, an image cannot be separated without being expanded. It is 
therefore unavoidable that the image is expanded regardless of it being unnecessary to 
expand the image when it is only necessary to file the image file. 

[0041] FIG. 6 and FIG. 7 are views illustrating image processing and show transfer of the 
JPEG image file 4 from the scanner 1 of the present invention to the host computer 2 and 
expansion of the received JPEG image file 4 at the host computer 2. 

[0042] In FIG. 6, the first image read unit 13 of the scanner 1 reads out the two items of 
image data A and B stored in the image memory 12 in a predetermined order from the 
block row "front #1" under the control of the input switching control unit 132. At this 
time, the block sequence control unit 131 reads out image data for blocks Bl to B500 
constituting the block row "front #1" in the order of block Bl, B2, . . . and sends the image 
data to the JPEG compression unit 14. At the time of reading out the image data for the 
500 blocks Bl to B500, the input, switching control unit 132 switches over the image data 
to be read out from block row "front #1" to block row "front #2". 
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[0043] At the compression processing unit 141, the JPEG compression unit 14 carries out 
JPEG compression processing for each block on the image data for the blocks Bl to B500 
constituting the inputted block row "front #1" in the order of block Bl, B2, .... The 
restart marker insertion unit 142 then adds a restart marker RM (shown by an oblique line 
here and in the following) after the last block B500. The JPEG-compressed blocks Bl to 
B500 are then re-written to the image memory 12 together with the restart marker via the 
image writing unit 15. 

[0044] The first image read unit 13 (or the block sequence control unit 131 in it) similarly 
reads out image data for the blocks Bl to B500 constituting the block row "front #2" in 
accordance with the switching and then switches over reading out of the image data. The 
JPEG compression unit 14 carries out JPEG compression processing on image data for the 
blocks Bl to B500 of the block row "front #2", and finally adds a restart marker RM to the 
end of the image data and writes the image data to the image memory 12. Similarly, in 
the following, as shown in FIG. 6, each of the block rows are read out in the order of "front 
#3", "front #4", "front #5", "rear #1", "front #6", "rear #2",,.. JPEG-compressed, and re- 
written. 

[0045] As shown in FIG. 7, as the processing similarly advances, each of the block rows 
are read out in the order of "front #n-l", "rear #n-5", "front #n", "rear #n-4", "rear #n-3", 
"rear #n-2", "rear #n-l", "rear #n", JPEG-compressed, and re-written. This compressed 
data is then read-out and sent to the host computer 2 as a single JPEG image file 4. 
[0046] On the other hand, the scanner driver 21 of the host computer 2 sends the received 
JPEG image files 4 to the separation processing unit 22 in the order of receipt. When the 
separation processing unit 22 checks the JPEG image file 4 from the top and detects the 
restart marker RM, the compression data up to the detected restart marker RM is separated 
into block row "front #1", the restart marker RM is deleted and the separated data is input 
to the JPEG expansion unit 23. The JPEG expansion unit 23 expands the separated data 
as the block row "front #1" (the block row for the top of the image data A for the front 
page). 

[0047] After this, when the separation processing unit 22 detects the next restart marker 
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RM, the compression data up to the detected restart marker RM is separated into the block 
row "front #2", the restart marker RM is deleted, and the separated data is inputted to the 
JPEG expansion unit 23. The JPEG expansion unit 23 expands the separated data as the 
block row for "front #2". Similarly, in the following, as shown in FIG. 6, the compressed 
data is separated and expanded in an order for each of the block rows of "front #3", "front 
#4", "front #5", "rear#l", "front #6", "rear #2",.... 

[0048] As shown in FIG. 7, as the processing similarly advances, compressed data is 
separated and expanded for each of the block rows in the order of "front #n-l", "rear #n-5", 
"front #n", "rear#n-4", "rear#n-3", "rear#n-2", "rear#n-l", "rear #n". 
[0049] In the above, a description is given according to the preferred embodiments of the 
present invention but various modifications are possible in accordance with the main points 
of the present invention. 

[0050] For example, image data read-out in parallel to be subjected to JPEG compression 
processing may be for three systems (three items) or more. Further, reading of a plurality 
of items of image data in parallel does not have to be achieved by providing two (or more) 
image input units, but can also be achieved by providing one image input unit capable of 
higher operation speeds than the JPEG compression unit 14 and switching this over. It is 
also possible to actually read a plurality of items of image data in parallel. Further, the 
image data may be full color image data, monochrome image data, or binarized image data. 
Moreover, the present invention is similarly applicable to image compression processing 
other than JPEG compression processing. 

Industrial Applicability 

[0051] As described above, according to the present invention, at the image processing 
apparatus, a plurality of items of image data read out in parallel are read-out and image- 
compressed by switching the plurality of image data in a designated order every time a 
predetermined number of blocks are read-out. In this way, a plurality of image data can be 
image-compressed using a single image compression processor and the scale of the circuit 
for carrying out image compression processing becoming large can be avoided. Further, 
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it is not necessary for all image data that is not to be subjected to image compression 
processor within the plurality of image data to be stored in the image memory and a large 
capacity image memory is therefore not required. Moreover, during image compression 
processing, each of the plurality of image data passes through the image memory and is 
subjected to image compression processing at the image compression processor. The 
processing time required for the image compression processing can therefore be made 
short. 

[0052] Further, according to the present invention, at the image processing apparatus, 
image-compressed image data is data where a plurality of image data read out in parallel 
are image-compressed every predetermined number of blocks and an identifier is inserted. 
In this way, a plurality of image data is separated from image-compressed image data in 
accordance with the identifiers. The time required for processing image-compressed 
image data can therefore be made shorter rather than expanding and then separating the 
data. 

[0053] Further, according to the present invention, with this image processing method, a 
plurality of items of image data read out in parallel are read-out and image-compressed by 
switching the plurality of image data in a designated order every time a predetermined 
number of blocks are read-out, and identifiers are inserted. In this way, as described 
above, it is possible to image-compress a plurality of image data using a single image 
compression processor. It is therefore possible to store all image data within the plurality 
of image data that is not subjected to image compression processing stored in the image 
memory. It is therefore possible for each of a plurality of image data to be passed through 
the image memory and be subjected to image compression processing during image 
compression processing. Increases in circuit scale and image memory size in order to 
perform image compression processing can therefore be avoided. Moreover, a plurality 
of image data is separated from image-compressed image data in accordance with the 
identifiers. The time required for processing can therefore be made shorter by expanding 
and then separating the image-compressed image data. 
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